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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

This section covers water cool ed reciprocating water
chillers for refrigerating and air conditioning
appl i cations.
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PART 1 GENERAL

1.1 REFERENCES

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.
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The publications listed below forma part of this section to the extent
ref erenced:

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)

ARl 550/ 590 (1998) Water-Chilling Packages Using the
Vapor Conpression Cycle

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE- 05 (1999) Handbook, HVAC Applications (Sl
Edi tion)
ASHRAE- 06 (1997) Handbook, HVAC Systens and

Equi prent (1P Edition)

ASHRAE- Hdbk SE- SI (2000) Handbook, HVAC Systens and
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Equi prent (Sl Edition)
| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

| SO 1940-1 (1986e) Mechanical Vibration - Bal ance
Quality Requirenments of Rigid Rotors -
Part 1. Determnation of Pernissible
Resi dual Unbal ance

NATI ONAL ELECTRI CAL MANUFACTURER S ASSOCI ATI ON ( NEMA)
NEVA MG 1 (1998) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (2002) National Electrical Code
U.S. DEPARTMENT OF ENERGY ( DOE)

DCE CE-6 (2000) How to Buy an Energy-Efficient
Air-Cool ed Electric Chiller

1.2 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Review subnmittal description (SD) definitions
in Section 01330 SUBM TTAL PROCEDURES and edit the
following list to reflect only the submttals
required for the project. Subnmittals should be kept
to the mininumrequired for adequate quality
control. Include a columar list of appropriate
products and tests beneath each submittal

descri ption.
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The followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES i n sufficient detail to show full conpliance with the
speci fication:

SD- 02 Shop Drawi ngs

Connection diagrans shall be submitted indicating the relations
and connections of the following itens. The draw ngs shall

i ndi cate the general physical |ayout of all controls, and internal
tubing and wiring details.

Conpr essor

Mot or

Control Panel
Condenser

Evapor at or
Refrigerant Circuit
Al ar m Syst ens

Vi bration |solators
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Gages

Control Diagrans shall be submtted for water-cool ed reciprocating
chiller units in accordance wi th paragraph entitled, "Control," of
this section.

SD- 03 Product Data

Equi pnent and Performance Data shall be subnmitted for the
following itens indicating use life, systemfunctional flows,
safety features, and other features such as electrical system
protective device ratings.

Chiller Unit
Conpr essor
Condenser

Manufacturer's catal og data shall be submitted for the foll ow ng
itens:

Accessori es
Spare Parts
Vibration |Isolators

SD-07 Certificates

Certificates shall be subnitted for followi ng itens show ng
conformance with the referenced standards contained in this
secti on.

Conpr essor

Mot or

Control Panel
Condenser
Evapor at or
Refrigerant Circuit
Al ar m Syst ens

Vi bration |solators
Gages

SD- 08 Manufacturer's Instructions
Manuf acturer's Instructions shall be subnmitted for water-cool ed
reci procating chiller units in accordance w th paragraph entitled,
"CGeneral Requirenents,"” of this section

SD-10 Operation and Mai ntenance Data
Operation and Mai ntenance Manual s shall be subnitted in accordance

with paragraph entitled, "Manufacturer's Field Service," of this
section.
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1.3 GENERAL REQUI REMENTS

Manuf acturer's Instructions shall be submtted for water-cool ed

reci procating chiller units including manufacturer's style or catal og
nunbers, specification and drawi ng reference nunbers, warranty information,
and fabrication site information.

1.3.1 Mechani cal

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: If Section 15003 GENERAL MECHANI CAL

PROVI SIONS is not included in the project
specification, applicable requirenents therefrom
shoul d be inserted and the foll ow ng paragraph
deleted. If Section 15072 VI BRATI ON | SOLATI ON FOR
Al R CONDI TI ONI NG EQUI PMENT is not included in the
proj ect specification, applicable requirenents

t heref rom shoul d be inserted and the second

par agr aph del et ed.

EE R R R R R R R R R R R R R R R R R R R R R R R I

[ Section 15003 GENERAL MECHANI CAL PROVI SI ONS applies to work specified in
this section.]

[ Section 15072 VI BRATI ON | SOLATI ON FOR Al R CONDI TI ONI NG EQUI PMENT appl i es
to work specified in this section.]

1.3.2 El ectri cal
Motors shall be rated in accordance with Section 16225 MOTORS.

Solid state sensors and protection shall be in accordance with Section 16286
OVERCURRENT PROTECTI VE DEVI CES.

PART 2 PRODUCTS

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Conpressor and notor bal ance shall conformto
| SO Std. 1940/1 - (1986) Bal ance Quality
Requirements of Rigid Rotors - Determ nation of
Per m ssi bl e Resi dual Unbal ance unl ess ot herw se
noted. Mtor vibration levels shall conformto NEVA
Specification M1, Mdtors and Generators, Part 7
unl ess ot herw se not ed.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

2.1 MANUFACTURED CHI LLER UNI T

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

NOTE: For descriptive specification, edit this

article to suit project conditions. [|f perfornmance
specification is used for the project, delete this
article.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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2.

2.

Provide factory assenbled water cooled liquid chiller unit, consisting of
[two] [ ] [sem -] hernetic reciprocating, notor-driven conpressor|[s]
nounted on [spring] | ] vibration isolators, [hot gas muffler,]
condenser, insul ated evaporator, [independent refrigerant circuits,]

t hermal expansion val ves, refrigeration accessories, and control panels.

Except as specified, unit and spare parts shall be the manufacturer's
standard product, designed for the service indicated, and shall be tested
and rated in accordance with AR 550/590.

Unit shall be factory run-tested prior to shipnment, with capacity, current
draw, and control operation nonitored, recorded, and submtted. Unit shal
ship with a full operating charge of [R-22] or other suitable refrigerant
with ODP=0.0, and oil. Unit shall operate with [230] [208] [480] volt
3-phase, 60 Hertz power.

"Energy efficiency ratings shall neet or exceed the full-load efficiency
and the integrated part-load value (IPLV) efficiency ratings as described
in ARl Standard 550/590-98 and DOE CE-6."

.2 LI QUI D CHI LLER

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Perfornmance specification for one, or
identical units. Use schedule to specify units of
different sizes.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Reci procating water chiller unit shall have m ni mum capacity of |

]

tons of refrigeration watt when delivering [ ] gpm cubic neter per
second of chilled water at [ ] degrees F degrees C when supplied with
[ ] gpm cubic neter per second of condenser water at | ] degrees F

degrees C. For determning this capacity, the fouling factor for

evapor ator and condenser shall be no less than 0.0005. Water head | oss
shal | not exceed [ ] feet millimeter through condenser, or | ] feet
mllineter through evaporator.

3 COVPONENTS

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

NOTE: The following article may be deleted, or
edited as necessary to suit project conditions and
to further describe the Manufactured Chiller Unit.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

3.1 Conpr essor

Conpressor(s) shall be constructed with heat treated [forged steel]
[ductile iron] crankshafts, alum numalloy connecting rods, cast alum num
pistons fitted with one conpression ring and one oil ring, replaceable
cylinder liners, and doubl e nesh suction inlet screens. Housing, cylinder
heads, l|iners, and handhol e covers shall be close grain cast iron. Suction
and di scharge val ves shall be high strength, non-flexing, ring type. Valve
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pl ates shall be of cast iron, with ground and | apped seats. Rotating parts
shall be statically and dynamically bal anced to | SO 1940-1-1986, [ Gl6]
[&6.3] | ]. Mount conpressors on [spring] [ ] vibration isolators.
Provide isolation service valves on inlet and outlet |ines of each

conpr essor.

.3.1.1 Lubricating System

Provide lubricating systemwith positive displacenment oil punp, oi
charging valve, oil level sight glass, oil filter, and nmagnetic-plug on
strainer, arranged to be self relieving to the suction side, and to ensure
adequate lubrication during starting, stopping, and normal operation

.3.1.2 Capaci ty- Reducti on

Provi de automatic capacity-reducti on equi pment consisting of suction valve
unl oaders. Lifting nechanismshall be operated by [oil pressure] [gas

di scharge pressure] [sol enoid valve]. Provide for unloaded conpressor
start.

.3.1.3 Mot or

Conpressor shall conformto NEMA M5 1, be direct-driven by [1800] [3600]
rpm [230] | ] volt, 3-phase, 60 Hertz, constant speed notor, UL
listed, and designed for [across-the-line] [part-w nding] [ ] starting.
Mot or shal |l have copper w ndings and be suction gas cooled. Solid state
sensor and el ectronic w nding overheating protection shall be provided.

.3.1. 4 Cr ankcase Heat er

Crankcase heater shall be i mersible type. Energize heater [continuously]

[ ]. [Munt a "DANGER - EXTERNAL POAER SUPPLY" sign having 3/8-inch 10
mllineter white letters with red background on the junction box for the
crankcase heater.]

.3.2 Condenser

Condenser shall be shell-and-tube type, of [seamn ess] [wel ded] stee
construction, with renovable [cast iron] [fabricated steel] heads [and
i ndependent, dual refrigerant circuits].

Tubes shall be cleanable [and] [repl aceabl e] [sean ess copper] | ],
with integral fins, [expanded] | ] into tube sheets.

Design, test, and stanp refrigerant side for [300] psig [2050] kil opasca
[ ] working pressure in accordance with ASHRAE-06, Chapter 13 ASHRAE-05
and ASHRAE- Hdbk SE- SI

Provi de [300] psig [2050] kil opascal [ ] safety relief valve on
condenser shel |

Design, test, and stanp water side for [150] psig [1030] kil opascal [ ]

wor ki ng pressure in accordance wi th ASHRAE-06, Chapter 13 ASHRAE-05 and
ASHRAE- Hdbk SE-SI. Provide drain connection
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2.3.3 Evapor at or

Evaporator shall be shell-and-tube type, of [seam ess] [wel ded] stee
construction, with renovable [cast iron] [fabricated steel] heads [and
i ndependent, dual refrigerant circuits].

Tubes shall be cleanable [and] [repl aceabl e] [sean ess copper] | ],
with integral fins, [expanded] | ] into tube sheets.

Design, test, and stanp refrigerant side for [225] psig [1550] kil opasca

[ ] working pressure, and water side for [150] psig [1030] kil opasca

[ ] working pressure, in accordance with ASHRAE-06, Chapter 13 ASHRAE- 05
and ASHRAE- Hdbk SE-SI. Provide water drain connection

Insulate with [ ] [100] inch [25] millimeter thick flexible [expanded
pol yvi nyl chloride] [polyurethane foanj insulation with maxi rum K val ue of
[0.26] Btu per hour per foot square per degree F [0.037] watt per neter per
degree Kelvin | ].

2.4  ACCESSCRI ES
2.4.1 Refrigerant Crcuit

Each i ndependent refrigerant circuit shall be factory supplied and piped,
and conplete with liquid |ine solenoid valve, filter dryer, liquid |ine
sight glass and noisture indicator, thernal expansion valve, [charging
valve] [1/4-inch 8 miIlineter flare charging ports], insulated suction
line, conpressor discharge service valve, [discharge |ine check valve.]

2.4.2 Cont r ol

Control Diagrans shall be submtted for water-cooled reciprocating chiller
units show ng the physical and functional relationship of equipnent.
El ectrical diagrams shall show size, type, and capacity of the systens.

Power and control devices, including but not linited to notor starters,
relays, tiners, fuses, circuit breakers, shall be in accordance with
Section 16286 OVERCURRENT PROTECTI VE DEVI CES

Conponents of the control panel, and external control devices, shall be UL
listed. Al conponents shall be designated with a code, and called out by
that code on the wiring diagrans and schemati cs.

Tinmers shall be electronic, with adjustable settings. Indicating lights
shal | be push-to-test type and easily replaceable fromthe front of the
panel .

2.4.2.1 Sequence Pane

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Include this paragraph only if nmultiple units
are provided.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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Provide a [renpte nounted] sequence panel, with sequence swtch
tenperature controller, and | ow tenperature cutout, to permt operation in
[series] [parallel] with |ead-lag sw tching.
.4.2.2 Control Pane
Control panel, having separate sections for starter and refrigeration
controls, shall be furnished for each conpressor and |ocated [on] [near]
chiller unit. Starter section shall have internal access door and customner
connection junction box with knockouts for renmpote interlocks.
Control panels shall be factory assenbled, and shall be wired in accordance
with UL and NFPA 70 requirenments, with single point power connection. Each
wire shall be identified at every ternination with a wire nunber matching
the wiring diagramand control schematic. Wre identification shal
utilize preprinted heat-shrink wire sleeves. Hand lettering or marking is
not acceptabl e.
For each control panel, the starter section shall have:
Circuit breaker type conbination starter
Power controls for [across-the-line] [part w nding] | ] starting.
Control power [fuse] [circuit breaker].

Control power transfornmer for [115] [ ]-volt control voltage

Term nal bl ocks, having terminals for the main power supply and al
auxiliary connections clearly identified.

Pumpdown control relay.
Conpressor starter relay.
Reset rel ay.
Non-recycling conpressor overload rel ay.
Anti-recycle tiner.
For each control panel, the refrigeration section shall have
H gh pressure control
Low pressure control
Mot or protection.
Q| pressure control

The foll owi ng devices shall be nounted on the control panel face:
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Conpressor run |ights.
System start-stop switch
Hand, O f, Auto switch.
[ Suction and Di scharge Pressure Gages.]
[ Conpressor | ead-lag switch.]
Demand limt swtch

2.4.2.3 Qperating Controls

Provide the followi ng operating controls:

[Multi] [ ]-step capacity control in response to [l eaving] [return]
chilled water tenperature.

Five mnute off tiner to prevent short cycling.
[Part-wi nding start tinmer.]

Periodi ¢ punp-out timer, to punp down on chilled water flow and hi gh
evaporator refrigerant pressure.

Load limt thernostat to limt conpressor |oading on high return
chilled water tenperature.

Three phase nonitor to protect unit by stopping conpressor on phase
| oss, phase reversal, phase unbal ance, or under voltage.

Cycle counter and operating hour neter.
Conputer switching circuit.
2.4.3 Al ar m Package

An al arm package for alarmsystens with test button shall be furnished.
Li ghts shall be furnished to indicate when control circuit is energized and
conpressors are running. An audible alarmand indicating lights shall be
provided to indicate conpressor nalfunction, |ow chilled water tenperature,
and evaporator water flow failure.

2.4.4 Hot Gas Bypass

Provi de hot gas bypass val ve, and associ ated control panel wiring and
pi ping, to allow operation of unit bel ow the m ni num step of unl oadi ng.

2.4.5 Gage Board

Provi de factory pi ped gage-board for each conpressor, with pressure gages
for suction and discharge refrigerant pressures, and oil pressures.
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2.

4.6 Vi bration Isolators

Provide vibration isolators as recommended by the manufacturer to support
conplete chiller unit. Refer to Section 15072 VI BRATI ON | SOLATI ON FOR AI R
CONDI TI ONI NG EQUI PMENT for vibration isolation considerations.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Install chiller assenbly in accordance with manufacturer's instructions.
[ Provide connection for electrical service.]

Provi de connections for chilled water piping, condenser water piping, and
auxiliary water piping. [Arrange piping for easy dismantling to permt
tube cleaning.] Provide piping fromsafety relief valve to outdoors.

Chilled water inlet piping shall have [thernoneter,] [strainer,] [flow
switch,] [flexible pipe connector,] [pressure gage,] [and] shut-off valve.

Chilled water outlet piping shall have [flexible pipe connector,]
[thernoneter,] [pressure gage,] [and] [shut-off] [bal ancing] val ve.

Condenser inlet piping shall have [thernoneter,] [strainer,] [flow swtch,]
[flexible pipe connector,] [pressure gage,] [and] shut-off valve.

Condenser outl et piping shall have [flexi ble pipe connector,]
[thernoneter,] [pressure gage,] [and] [shut-off] [bal ancing] val ve.

.2 MANUFACTURER S FI ELD SERVI CE

Contractor shall submit [6] [ ] copies of the Operation and Mai ntenance
Manual s 30 cal endar days prior to testing the water-cool ed reciprocating
water chiller units. Data shall be updated and resubmtted for final
approval no later than 30 cal endar days prior to contract conpletion

Service of factory trained representative shall be furnished for a period
of [ ] cal endar days, to conduct training and supervi se [dehydration
and charging,] testing, and start-up

.3 DEMONSTRATI ON

Denonstrate system operations and verify specified perfornmance.

-- End of Section --
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